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Amorphous state is metastable one. Physical impacts on amorphous film may initiate its 
crystallization. According to the structural and morphological features, described in [1], 
various types of crystallization reactions of amorphous films can be classified as following. 
Layer polymorphic crystallization (LPC), island polymorphic crystallization (IPC), fluid-
phase crystallization (FPC), and dendrite polymorphic crystallization (DPC). Example of 
layer polymorphic crystallization of amorphous V2O3 is shown in fig. 1. 
Phase transformations in solid state accompanied with the changes of density of matter. The 
review and analyses of author's electron-microscopic investigations, concerning relative 
density changes η at phase transition from amorphous to crystalline state (fig. 1) and from 
hexagonal close packed (hcp) to face centred cube (fcc) structures (fig 2) is the aim of this 
work. Films were prepared by pulsed laser sputtering of rotating targets in vacuum ore in 
oxygen medium. The substances of laser erosion were deposited on the (001) surface of KCl 
crystal. The films, transparent for an electron beam, were investigated. Crystallization was 
initiated by thermal ore electron beam influence on amorphous film in a column of electron 
microscope. The film structure was investigated by electron diffraction and transmission 
electron microscopy methods. We used electron microscope PEM-100-01 (image resolution 
0.4 nm) and EMV-100 LM (image resolution 0.5 nm) of JSC "SELMI" (Sumy, Ukraine). 
Investigations were carried out at an accelerating voltage of 100 kV. 
Laser sputtering provided the formation of micro-babbles of sputtered substance in 
condensed film. These micro-babbles we used as bench marks. The distance X1 between 
them was changed and after phase transformation it was X2. So, performing the 
measurements of X1 and X2, the relative density changes can be calculated as η = (X1/X2)
3–1. 
The results are collected in table. 
№ Target Phase transition Crystallization 
type 
η (%) ∆η (%) 
1 Fe Amorphous phase - γ-Fe2O3 LPC 6.5 1.3 
2 Cr Amorphous phase - Cr2O3 LPC 7.2 1.4 
3 V Amorphous phase - V2O3 LPC 9.2 1.5 
4 Re Amorphous phase - Re (hcp) IPC 25.9 7.7 
5 Ni Amorphous phase - Ni (fcc) IPC 7.5 1.6 
6 Ni Ni (hcp) – Ni (fcc) - 18.5 2.9 
It was established, that in the case of hcp - fcc structure transition in Ni η is equal to 18.5  
2.9% (row 6 in the table). It agrees with the data of the JCPDS tables. According to it the 
density of hcp Ni lattice ρ1=7.372 g/сm
3. For fcc Ni lattice ρ2=8.911 g/сm
3
. So, the value of η 
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is equal to 20.9%. This value is in the confidence interval from 15.6% to 21.4%, that we have 
defined in our work. After annealing, that initiates the hcp - fcc structure transformation in 
Ni, the magnetic state of films changes noticeably [2]. Namely, the magnetic moment 
increases essentially and hysteresis is observed at magnetization reversal (fig. 3). 
 
Figure 1.  Phase transition from amorphous (a) to crystalline (b) structure in V2O3 film after 
electron beam crystallization “in situ”. 
 
Figure 2.  Phase transition from hcp (a) to fcc (b) structure in Ni film after “in situ” annealing 
in micro furnace (40 min at 480°C). 
 
Figure 3.  Magnetization curves of Ni films with hcp (a) and fcc (b) structure. 
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